C ULTIVATED barley varieties are susceptible to the spot blotch disease incited by the organism, Helminthosporium sativum P.K. and B. Therefore, a large number of the wild Hordeum species were tested in 1956 and 1957 with Helminthosporium sativum to determine their reaction to the spot blotch disease. These tests indicated that a few of the wild Hordeum species; such as, H. compressum, H. pusillum Nutt, H. hexaploidum Covas, and H. bulbosum Linn, were highly resistant. In view of the above findings, interspecific crosses among the wild species and between the wild species and hybrids of the wild species with H. vulgare Linn, have been attempted (5).
This study was conducted in an attempt to develop a wild barley hybrid between H. depressum X H. compressum. Further interest in connection with this study would be to determine whether this hybrid will cross readily with H. vulgare with the potential of transferring spot blotch resistance to commercial varieties. Work of this nature has been previously reported by Schooler (5 ) .
H. depressum has been crossed with H. vulgare (2). However, the F x plants lacked vigor, failed to set seed and finally died. H. compressum will not cross directly with H. vulgare.
MATERIALS AND METHODS
H. compressum was obtained from G. A. Wiebe, USDA, Beltsville, Md. H. depressum was obtained from A. E. Hannah, Canadian Department of Agriculture, Ottawa, Canada.
Crosses were made in the greenhouse in I960 using H. depressum as the female. Since both parents are self-fertile, emasculation of the female was necessary.
Cytological studies were conducted on pollen-mother-cells of the parents, the Fi and F» plants from colchicine treated F^s (Fi used to denote Fi hybrid plants). Chromosomes were stained by the acetocarmine smear technique described by Smith (6).
Colchicine treatment techniques reported by Elliott (l) were used in doubling the chromosomes of the Fi plants. Roots and crown of Fa plants 6 to 8 inches tall were submerged in a .05% colchicine solution for approximately 8 hours. The embryo culture technique reported by Schooler (3, 4) was used to hasten germination and development of Fi and F» plants (F 2 obtained from the colchicine-induced Fi plants). The embryos from the colchicinetreated Fi plants were transferred to nutrient agar about 18 days after pollination.
RESULTS
F t hybrids between the wild species, H. depressum and H. compressum, were obtained both by artificial culture of immature embryos and from mature seed. These plants were completely self-sterile and cross-sterile to H. compressum. In addition, the F t plants were considerably taller than H. depressum but only slightly taller than H. compressum.
Several of the sterile F t plants were treated with colchicine. These plants produced some selfed seed. The F 2 plants obtained through the use of the embryo culture technic resembled the F 1 plants phenotypically, but were highly self-fertile (Figures 1 and 2) .
Cytological studies were conducted on pollen-mothercells of the parent, F I; and F 2 plants. Cytological examination of pollen-mother-cells showed that H. depressum had 14 pairs ( Figure 3A ) and H. compressum had 7 pairs ( Figure 3B ) of chromosomes. Microsporocytes obtained from F t plants varied in chromosome number from approximately 19 to 22. Figures 4 A, 4B , and 4C show the varying chromosomal complement of the F ± plants. Terminal associations and univalent chromosomes were found in practically all microsporocytes examined. The univalent and terminal association of chromosomes probably accounted for the sterility observed in the F 1 hybrids. Chromosomal number and behavior typical in F, plants are illustrated in Figures 5A , 5B, and 5C. The F, plants were highly selffertile even though chromosomal behavior was not completely normal as shown in the metaphase microphotograph, Figure 5A . The full complement of 42 chromosomes in the derived hexaploid is shown in Figure 5B .
Some morphological characteristics were observed on the parents as well as the ¥ 1 and F 0 plants of a cross between
